Introduction
============

Mucinous tubular and spindle cell carcinoma (MTSCC) of the kidney is a rare tumor, which has been integrated into the World Health Organization (WHO) classification since 2004 ([@b1-mco-0-0-1430]--[@b3-mco-0-0-1430]). MTSCC is histologically characterized by elongated tubular, cord-like architecture and cuboidal to spindle cells with low nuclear grade and myxoid/mucinous stroma ([@b1-mco-0-0-1430],[@b3-mco-0-0-1430]). MTSCC usually consists of low nuclear grade tumor cells, and MTSCC with high nuclear grade (more than Fuhrman grade 3) is extremely rare ([@b4-mco-0-0-1430],[@b5-mco-0-0-1430]).

A micropapillary growth pattern in carcinoma was first reported for breast cancer ([@b6-mco-0-0-1430]). Currently, micropapillary growth pattern is well known in various carcinomas, such as lung adenocarcinoma ([@b7-mco-0-0-1430]), colorectal adenocarcinoma ([@b8-mco-0-0-1430]), gastric adenocarcinoma ([@b9-mco-0-0-1430]), and urothelial carcinoma ([@b10-mco-0-0-1430]). However, micropapillary growth pattern in renal cell carcinoma (RCC) is extremely rare ([@b11-mco-0-0-1430]).

In this study, we described a case of high nuclear grade MTSCC with micropapillary pattern and poor prognosis.

Case report
===========

An 82-year-old man consulted a hospital because of macrohematuria. The patient had brain infarction, diabetes mellitus, and hypertension. Τhe patient\'s family provided written informed consent to the publication of the case details and associated images. The Ethics Committee of the Toyooka Hospital (Hyogo, Japan) approved the study.

A dynamic computed tomography (CT) scan revealed a 21-mm diameter tumor in the superior pole of the right kidney ([Fig. 1](#f1-mco-0-0-1430){ref-type="fig"}). The inside of the tumor was slightly enhanced in the arterial and venous phases on the dynamic CT, but did not show strong enhancement in the arterial phase as observed in clear cell RCC. The right kidney was resected, and the tumor was macroscopically and histologically examined.

Macroscopically, a 27×25×25 mm-sized tumor residing in the cortex, medulla, and pelvis of the superior pole of the right kidney was revealed ([Fig. 2](#f2-mco-0-0-1430){ref-type="fig"}). The tumor consisted of whitish multi-nodules without fibrous capsule, and showed necrotic area and bleeding. Microscopically, the tumor consisted of various growth patterns: a papillary structure containing a micropapillary pattern, an elongated tubular structure and, a solid pattern with spindle cells ([Figs. 3](#f3-mco-0-0-1430){ref-type="fig"} and [4](#f4-mco-0-0-1430){ref-type="fig"}). The tumor cells had eosinophilic cytoplasm. In the papillary area, two growth patterns of the tumor were observed: papillary growth with fibrovascular core and micropapillary pattern. We also found lymph vessel invasion of the MTSCC ([Fig. 5](#f5-mco-0-0-1430){ref-type="fig"}). Invasion of the tumor into the lymph vessels was prominent in the micropapillary area in the MTSCC. In the small area, psammoma bodies were observed (data not shown). Small amounts of mucin were observed in the interstitium of the tumor using alcian blue stain. The tumor cells showed not only Fuhrman nuclear grade 2, but also Fuhrman nuclear grade 3. On immunohistological staining, the tumor was diffuse positive for cytokeratin 7, AMACR, and PAX8, partially positive for cytokeratin 19, PAX2, RCC Ma, and CD10, and negative for melanosome (HMB45), melan A, catepsin K, ALK, TFE3, and uroplakin II ([Fig. 5](#f5-mco-0-0-1430){ref-type="fig"}, data not shown). In the micropapillary area, the tumor cells were positive for MUC-1 on the outside of the cell membrane (inside-out pattern), and EMA was positive on the cell membrane and cytoplasm of the tumor cells. Around the tumor were inflammatory cells mainly containing lymphoid cells and plasma cells, infiltrated with mild fibrosis. Solid growth with spindle and cuboidal cells with Fuhrman nuclear grade 3 were found in the regional lymph node, suggesting metastasis of MTSCC into the lymph node. Based on the morphological features, special staining and immunohistological staining, we diagnosed the tumor as MTSCC, mucin-poor variant with metastasis into the regional lymph node, and we also found a high nuclear grade area and micropapillary growth in the tumor.

Even after resection of the kidney, cytological examination of the patient\'s urine suggested malignancy. Four months after the operation, his urinary bladder was examined by cystoscopy, and transuretheral resection (TUR) was carried out. Urothelial carcinoma *in situ* was found in the TUR specimen.

Five months after resection of the kidney, follow-up positron-emission tomography (PET)-CT revealed swelling of the para-aortic and para-common iliac arterial lymph nodes and a hepatic tumor, suggesting metastatic lesions of the MTSCC in the lymph nodes and liver. As another malignant tumor of the patient, urothelial carcinoma, was a carcinoma *in situ*, which usually do not metastasize. Administration of sunitinib was initiated to treat the metastatic lesions. Twelve days after the start of medication, cardiac and pulmonary arrest in the patient suddenly occurred. Cardiopulmonary resuscitation (CPR) was carried out on the patient. Brain CT revealed a brain hemorrhage and hydrocephalus, probably induced by intra-brain hemorrhage in the patient. The hemorrhage was thought to have occurred because of the metastatic lesion of the MTSCC. Although emergency external ventricular drainage was carried out, the patient succumbed to heart failure on the same day.

Discussion
==========

MTSCC is a rare type of renal tumor, and MTSCC is believed to have been first reported in 1997 as 'low-grade collecting duct carcinoma' by MacLennan *et al* ([@b12-mco-0-0-1430]). The reported age range of MTSCC is between 17 and 82 years, with a mean age of 53 years and is dominant in female individuals ([@b13-mco-0-0-1430],[@b14-mco-0-0-1430]). In our case, the patient was an 82-year-old man, which is relatively rare in MTSCC cases with regard to age and gender. Although MTSCC is histologically characterized by elongated tubules and low-grade spindle cell components separated by pale mucinous stroma, mucin-poor variant of MTSCC has been also reported ([@b13-mco-0-0-1430],[@b15-mco-0-0-1430]--[@b17-mco-0-0-1430]). In our case, elongated tubules lined by cuboidal cells and a papillary pattern were prominent. However, spindle cells existed in certain areas containing a small amount of mucin. Therefore, we diagnosed our case as consistent with mucin-poor variant of MTSCC.

It has been reported that MTSCC is usually of a low nuclear grade and has a better prognosis than other RCCs ([@b1-mco-0-0-1430]). Rakozy *et al* have reported that patients with MTSCC show recurrences, but do not show distant metastasis or death by the tumor ([@b2-mco-0-0-1430]). However, MTSCC with a high nuclear grade (more than Fuhrman nuclear grade 3) has been reported, and it has also been reported that the prognosis for this minor MTSCC is not good ([@b4-mco-0-0-1430],[@b5-mco-0-0-1430],[@b18-mco-0-0-1430]).

In our case, invasion of the MTSCC into the lymph vessels and metastasis into the regional lymph node were found histologically. The metastasis of the MTSCC into the para-aortic lymph nodes, para-common iliac arterial lymph nodes, liver, and brain were suggested by diagnostic imaging, and the patient finally succumbed probably due to brain metastasis. These findings suggest that the MTSCC in our case was aggressive and had a poor prognosis. The MTSCC in our case contained not only a low nuclear grade area, but also a high nuclear grade one, suggesting that transformation from low to high grade could occur in MTSCC.

In our case, a part of the tumor showed micropapillary growth and lymph vessel-invasion of the micropapillary component. To the best of our knowledge, there has been only one report showing micropapillary growth in RCC ([@b11-mco-0-0-1430]). It has been reported that carcinomas showing micropapillary structure lead to a high incidence of lymph node metastasis ([@b19-mco-0-0-1430]) and poor prognosis ([@b20-mco-0-0-1430]--[@b22-mco-0-0-1430]). In our case, invasion into the lymph vessels in MTSCC was prominent in the area showing micropapillary structure. Moreover, we found that MTSCC showing micropapillary structure existed in the lymph vessels, suggesting that the micropapillary component could easily metastasize. Our patient also finally succumbed probably due to brain metastasis, and his MTSCC also showed high nuclear grade and micropapillary structure, suggesting a poor prognosis.

In this study, we have presented a case of mucin-poor MTSCC with high nuclear grade, micropapillary structure and metastasis into the lymph nodes and other organs. When diagnosing MTSCC, sufficient micro-slides should be prepared and observed carefully to detect the area of high nuclear grade.
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![Dynamic computed tomography (CT) revealed a 21-mm diameter tumor in the superior pole of the right kidney. (A) Arterial phase image and (B) venous phase images of dynamic CT are shown. White-line circles show the tumor.](mco-07-06-0976-g00){#f1-mco-0-0-1430}

![Macroscopical findings. (A) The sagittal cut surface of formalin-fixed resected kidney. (B) Horizontal cut surfaces of the kidney. Arrows show the tumor.](mco-07-06-0976-g01){#f2-mco-0-0-1430}

![Microscopic findings of the tumor show various patterns of histology in hematoxylin and eosin staining. (A) Findings in the low power view (original objective lens: ×4), (B) Tubular architecture, (C) papillary architecture, and (D) a solid pattern with spindle cells (original objective lens of B, C, and D: ×20).](mco-07-06-0976-g02){#f3-mco-0-0-1430}

![Micropapillary architecture in the tumor and mucin production of the tumor. (A) Papillary and micropapillary architecture of the tumor (objective lens: ×4). (B) A middle-powered view of the micropapillary pattern of the tumor (objective lens: ×20). (C) Tumor cells showing Fuhrman nuclear grades 2 or 3 (original objective lens: ×40). (D) Mucin production of tumor cells detected by alcian blue staining (original magnification: ×20).](mco-07-06-0976-g03){#f4-mco-0-0-1430}

![Immunohistochemical findings of the tumor. (A) The tumor is positive for CK7 (A) (original objective lens: ×10). (B) In the area of micropapillary architecture, EMA was positive in the cytoplasm and cell membrane of the tumor cells. (C) MUC-1 was positive on the outside of the cell membrane of the tumor cells (original objective lens: ×40). (D) Lymph vessels were positive for podoplanin, indicating invasion of the tumor into the lymph vessels (original objective lens: ×40).](mco-07-06-0976-g04){#f5-mco-0-0-1430}

[^1]: Contributed equally
